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3ULPDU\FRQVLGHUDWLRQIRUVHOHFWLQJORFDOXUEDQURDGVIRUPHDVXULQJWKHWUDIILFLQWHQVLW\ZDVWKHIDFWWKDWURDGVLQ
WKHFLW\HDFKKDYHGLIIHUHQWVSHFLILFWUDIILFFKDUDFWHUDFFRUGLQJWRWKHWRZQSODQQLQJDQGHFRQRPLFFKDUDFWHURIWKH
VXUURXQGLQJEXLOGLQJVIRUH[DPSOHWKHGDLO\YDULDWLRQVRIWKHWUDIILFLQWHQVLW\ZLOOEHGLIIHUHQWIRUVSHFLDOORFDOURDGV
DQGORFDOURDGVZLWKPL[HGWUDIILFGDLO\YDULDWLRQRIWUDIILFLQWHQVLW\ZLOODOVRYDU\ZLWKWKHORFDOURDGOLQNLQJWKH
LQGXVWULDO]RQHVRIWKHFLW\GXHWRWKHVKLIWRSHUDWLRQRUIRUORFDODFFHVVURDGVWRWKHVFKRROVVWXGHQWGRUPLWRULHV
DGPLQLVWUDWLYH LQVWLWXWLRQV HWF:H FDQ LGHQWLI\ GLIIHUHQW VSHFLILF WUDIILF FKDUDFWHUV HVSHFLDOO\ RQ XUEDQ URDGV IRU
H[DPSOH>@
x 7KHDFFHVVURDGVIRUVKRSSLQJFHQWHUV
x /RFDOURDGVLQUHVLGHQWLDODUHDV
x /RFDOURDGVZLWKDGPLQLVWUDWLYHFHQWHUV
x )DVWORFDOURDGV
x /RFDOURDGVOLQNLQJLQGXVWULDO]RQHV
%DVHGRQWKHGHWHUPLQDWLRQRIWKHVHW\SHVRIORFDOURDGVLWLVQHFHVVDU\WRGHWHUPLQHWKHQHZYDOXHVRI݌௜ௗZKLFK
ZLOOUHIOHFWWKHYDOXHVUHOHYDQWWRDFRQYHUVLRQFRHIILFLHQWVDFFRUGLQJWRWKHDFWXDOFKDUDFWHURIWUDIILFRQWKHURDGDQG
LWLVSRVVLEOHWRGHWHUPLQHWKHPDFFRUGLQJWRWKHGDLO\YDULDWLRQRIWUDIILFLQWHQVLW\ZHHNO\YDULDWLRQV\HDUO\YDULDWLRQV
HWF ,WDOVRPHDQVHVWDEOLVKLQJDQHZPHWKRGRORJ\IRUIOH[LEOHFRQYHUVLRQRITXRWLHQWVRIHDFKKRXUYROXPHVIRU
GHWHUPLQLQJ$$'7RQVXFKURDGVLQWKHFLW\>@

)LJ*UDSKLFDORXWSXWRIPHDVXUHPHQWVLQWKHSURILOHVRIXUEDQURDGVZLWKGLIIHUHQWVSHFLILFWUDIILFFKDUDFWHUVLQWKHFLW\
&KLVTXDUH*RRGQHVVRI)LW7HVW
2QHSRVVLEOHPHWKRGRIFRPSDULQJPHDVXUHGGDWDZLWKDJLYHQSUREDELOLW\GLVWULEXWLRQLVWKHFKLVTXDUHJRRGQHVV
RIILWWHVW,WLVRQHRIVRFDOOHGQRQSDUDPHWULFWHVWVDQGWKHUHIRUHLWFDQEHXVHGZLWKRXWKHDY\DVVXPSWLRQVDERXWWKH
GDWD&KLVTXDUHJRRGQHVVRIILWWHVWFDQEHXVHGWRFRPSDUHWKHGDWDPHDVXUHGRQORFDOURDGVZLWKWKHIUHTXHQFLHV
H[SHFWHGE\WKHPHWKRGRORJ\
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,QWKLVDUWLFOHZHZRXOGOLNHWRGHWHUPLQHLIKRXUSHUFHQWDJHRIGDLO\WUDIILFYROXPHDVJLYHQE\PHWKRGRORJ\
UHIOHFWV D UHDO WUDIILF FKDUDFWHU RQ URDGV LQ RXU VXUYH\:H IRFXV RXU DWWHQWLRQ WR ,, FODVV URDGV ZKHUH DOO RXU
PHDVXUHPHQWVZHUHSHUIRUPHG
6WDWLVWLFDOK\SRWKHVHVDUH
x +WUDIILFFKDUDFWHURQVHOHFWHGURDGVLVVDPHDVJLYHQE\PHWKRGRORJ\
x +$WUDIILFFKDUDFWHURQVHOHFWHGURDGVLVVLJQLILFDQWO\GLIIHUHQW
4.1. Test algorithm 
0HDVXUHPHQWVRIWUDIILFYROXPHVZHUHGRQHRQILYHURDGVGXULQJYDULRXVGD\V0HDVXUHGFRXQWVZHUHGLYLGHGWR
 WLPH LQWHUYDOV HDFKVSDQQLQJKRXUDQGZHLJKWHGDYHUDJHRIFRXQWVIURPLQGLYLGXDOVHFWLRQVZDVFDOFXODWHG
$YHUDJHGDLO\WUDIILFLQWHQVLW\LVFDUV0HWKRGRORJ\73VSHFLILHVKRXUWUDIILFYROXPHDVDTXRWDRIDGDLO\
LQWHQVLW\݌௜([SHFWHGFRXQWVJLYHQE\WKHPHWKRGRORJ\DQGDFWXDOREVHUYHGFRXQWVDUHVXPPDUL]HGLQWKHWDEOH
7DEOH([SHFWHGDQGPHDVXUHGFRXQWVGXULQJKRXUV
7LPH
LQWHUYDOV
([SHFWHGFRXQWV
E\PHWKRGRORJ\
(PSLULFDO
FRXQWV
7LPH
LQWHUYDOV
([SHFWHGFRXQWV
E\PHWKRGRORJ\
(PSLULFDO
FRXQWV
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     
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  
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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 
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    
     
     
     
     
     
     
   680  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
7KH VDPSOH LV GLYLGHG WR݇ ൌ ʹͶLQWHUYDOV 2EVHUYHG DQG H[SHFWHG FRXQWV DUH GHQRWHG݊ଵ݊௞ DQG݊ଵᇱ ݊௞ᇱ 
UHVSHFWLYHO\([SHFWHGFRXQWVDUHJLYHQE\
݊௜ᇱ ൌ ݊ ڄ ݌௜ 
ZKHUH݌௜LVDSHUFHQWXDOTXRWLHQWRIKRXUWUDIILFYROXPH>@
7HVWFULWHULRQLV߯ଶLWLVFDOFXODWHGDV
߯ଶ ൌ σ ൫௡೔ି௡೔
ᇲ൯
మ
௡೔
ᇲ
௞
௜ୀଵ  
9DOXHRIWKHWHVWFULWHULRQLV
߯ଶ ൎ ͶͶͺǤ͸
$WDFKRVHQVLJQLILFDQFHOHYHOߙ ൌ ͲǤͲͷFULWLFDOYDOXHRIWHVWLV߯ଵିఈሺ݇ െ ͳሻ+\SRWKHVLV+LVUHMHFWHGZKHQHYHU
߯ଶ ൒ ߯ଵିఈሺ݇ െ ͳሻ 
ZKHUHNLVQXPEHURIFODVVHVLQWHUYDOV
6LQFH߯ଵି଴Ǥ଴ହሺʹ͵ሻ ൎ ͵ͷǤͳ͹DQG
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ͶͶͺǤ͸ ൒ ͵ͷǤͳ͹ǡ
LWFDQEHFRQFOXGHGWKDWREVHUYHGKRXUWUDIILFLQWHQVLWLHVGLIIHUVLJQLILFDQWO\IURPH[SHFWDWLRQV1RWHWKDWLQILJXUH
DQG LQ WDEOH PD[LPXPRI WKH WUDIILF LQWHQVLW\ RFFXUV LQ VOLJKWO\ GLIIHUHQW WLPH WKDQ H[SHFWHG DQGYDOXH RI WKLV
PD[LPXPLVGLIIHUHQWDVZHOO>@
&RQFOXVLRQV
$XWKRUVWULHGWRGHVFULEHWKHSUREOHPRIPHDVXULQJWUDIILFLQWHQVLW\RQORFDOXUEDQURDGVDQGDOVRWRVXSSRUWWKH
QHHG RI DFWXDOL]DWLRQ RI WKH PHWKRGRORJ\ IRU GHWHUPLQLQJ WKH $$'7 7KH RULJLQDO K\SRWKHVLV ZDV WKDW WKH
FKDUDFWHULVWLFVRIWUDIILFDUHVLPLODUIRUURDGVRIWKHVDPHW\SH)URPRXUPHDVXUHPHQWVLWFDQEHFRQFOXGHGWKDWLWLV
QRWWUXH
,QRXURSLQLRQ0HWKRGRORJ\73VKRXOGEHH[WHQGHGRUQHZFDWHJRULHVRIURDGVVKRXOGEHFUHDWHGHVSHFLDOO\
LQWKHXUEDQDUHD,WFDQEHGRQHE\GLIIHUHQWLDWLQJEHWZHHQW\SHVRIORFDOURDGVEHFDXVHDWWKLVWLPHPHWKRGRORJ\
H[SHFWV WKDW WKH WUDIILFFKDUDFWHU LVVLPLODURQURDGVRIVDPHFDWHJRU\QRWGLIIHULQJEHWZHHQXUEDQDQGQRQXUEDQ
DUHDV0HWKRGRORJ\73UHFRPPHQGVWRDVVHVVWKHFKDUDFWHURIWUDIILFRQDFWXDOW\SHRIURDGEXWLWFDQEHGRQH
RQO\LIWKHUHDUHGDWDIURPORQJWHUPPHDVXUHPHQWV>@

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